Exposure of brain to high-dose, focused gamma rays irradiation produces increase in leukocytes-adhesion and pavementing in small intracerebral blood vessels.
Radiosurgery is used to destroy a predetermined target within the brain, with minimal radiation injury to the surrounding tissue. We hereby present our in vivo model to study the effects of single-session, high-dose radiation on the cerebral vessels that are targeted with radiosurgery using the Leksell Gamma Knife. The study was conducted in 29 adult male WT C57BL/6J mice weighing 21 to 28 g (6-8 wk old). The animals were exposed to 100 Gy single-session focused gamma ray irradiation using the Leksell Gamma Knife, and subsequently underwent intravital microscopy at different time intervals to study leukocytes and platelets adhesion patterns to the endothelium of the irradiated cerebral micro-vessels. The leukocyte adhesion response showed a bell-shaped curve upon quantitative analysis with a steady increase in the number of adherent cells during the first four hours and a subsequent plateau response that was maintained during the next 24 hours. The platelet adhesion response did not demonstrate any particular pattern similar to the leukocyte response. The experiment was able to establish in vivo increased leukocyte adhesion to the cerebral vascular endothelial cells in response to radiation injury and elaborate the time frame within which the leukocyte adhesion response increases, reaches a peak and then starts decreasing.